This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ Page 1 of 2 

PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2000-025218 
(43)Date of publication of application : 25.01 .2000 



(on jini.ui. 




B41J 2/045 
B41J 2/055 




. 

(21 Application number 


10-194631 


(71 )Applicant 


: MITA IND CO LTD 


(22)Date of filing : 


09.07.1998 


(72) Inventor : 


HAYASHI MASAKATSU 








SATAKE KENICHI 








BABA KOICHI 








SUMITA KEISUKE 








YAMADA JUNKO 








TSUJI SEIJI 








HAYASHI MASATAKE 








FUJISHIMA MASAYUKI 








KURAMASU KOJI 



(54) INK JET HEAD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure clear print by 
improving ink ejection from a nozzle provided for each 
pressurizing chamber. 

SOLUTION: A loop channel 6' is coupled with the a 
common channel 5 extending from an ink reservoir 4 at 
the forward end thereof. The loop channel 6' is also 
coupled with a loop channel 6 extending in parallel with 
the common channel 5 and coupled, on the root side 
thereof, with the ink reservoir 4. A suction path 10 is 
branched from the loop channel 6. At the time of initial 
filling of ink, the suction path 10 is coupled with a pump 
103 and ink in the ink reservoir 4 is spread over the 
common channel 5 and the loop channels 6, 6'. 
Subsequently, the pump 103 can be uncoupled. 
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Japan Patent Office is not responsible for any 

damages caused by the use of this translation. , • 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the ink jet arm head for ink jet 

printers. 

[0002] 

[Description of the Prior Art] In the so-called ink jet printer of a method on demand, if has the nozzle for 
the ink drop regurgitation by which the ink jet arm head used for the regurgitation of an ink drop was 
usually opened for free passage by many pressurized rooms and pressurized rooms on one substrate. The 
pressurized room is equipped with the piezoelectric device and it has composition which carries out the 
regurgitation of the ink drop from the nozzle by pressurizing a pressurized room by the piezoelectric 
device. 

[0003] As shown in drawing 5 , specifically, the laminating of the piezoelectric film 93 and the up 
electrode 94 which became independent to each pressurized-room 91a of every is carried out to this 
order through the diaphragm 92 with which that upper surface was made into conductivity at least right 
above each pressurized-rbom 91a of the substrate 91 with which two or more pressurized-room 91a was 
arranged. And the laminating of the nozzle plate 95 with which two or more nozzle 95a corresponding to 
each pressurized-room 91a was formed in the inferior-siirface-of-tongue side of a substrate 91 is carried 
out. 

[0004] In the ink jet arm head 9 of this configuration, by using as a lower electrode the upper surface 
made into the conductivity of a diaphragm 92, if voltage is impressed according to the data of printing 
between this lower electrode and the up electrode 94 of the arbitration of the inside which has more than 
one, the piezoelectric film 93 between two electrodes will bend, and pressurized-room 91a [ directly 
under ] will be pressurized through a diaphragm 92. 

[0005] And the specified quantity of the ink with which it fills up beforehand in the pressurized-room 
91a concerned is breathed out as an ink drop from nozzle 95 a opened for free passage by this 
pressurization, and printing is performed by this repeat. 

[0006] two or more pressurized-room 91a is opened for free passage with common passage without a 
drawing example, respectively, and ink is supplied to each pressurized-room 91a from this common 
passage. 
[0007] 

[Problem(s) to be Solved by the Invention] The common passage which supplies ink to each pressurized 
room is the passage of straight side, and the pressurized room is arranged along this common passage. 
Although having been equally made also to which pressurized room was ideal as for restoration of die 
ink from common passage to a pressurized room, it was easy to fill up with ink in fact to the pressurized 
room opened for free passage by the upstream of common passage, and there was a technical problem 
that it was hard to fill up with ink in the pressurized room opened for free passage by reverse at the 
downstream of common passage. 

[0008] Moreover, when ink cartridges were exchanged, and an ink jet arm head was filled up with ink 
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occurred. 

[0009] This invention is offering the ink jet arm head improved so that this technical problem's might be 
solved, and it could be filled up with ink good also to any of two or more pressurized rooms opened for 
free passage by common passage apd could moreover be smoothly filled up with ink in a short time at 
the time of initial ink restoration. 
[0010] 

[Means for Solving the Problem] Invention according to claim 1 is an ink jet arm head for printing by 
repeating regurgitation of an ink drop. An ink reservoir for collecting ink supplied temporarily, common 
passage of straight side where a root side was opened for free passage by ink reservoir, Two or more 
pressurized rooms to which it is arranged along common passage and ink is supplied from common 
passage, respectively, A nozzle for regurgitation of an ink drop opened for free passage by each 
pressurized room, passage for loops which opens a tip of common passage, and an ink reservoir for free 
passage, And it is characterized by enabling it to spread ink of an ink reservoir over common passage 
and passage for loops by having a suction way for pump suction which branched from passage for loops, 
connecting a pump with a suction way and making it operate. 

[001 1] It is the ink jet arm head according to claim 1 characterized by opening each tips of two or more 
passage for free passage in passage for loops including two or more passage where said common 
passage has been arranged for invention according to claim 2 in parallel. 

[0012] According to the above-mentioned configuration, an ink reservoir, common passage, and passage 
for loops are mutually open for free passage. For this reason, if a pump is connected with a suction way 
which branched from passage for loops and ink is attracted with a pump through a suction way at the 
time of initial ink restoration to an ink jet arm head, ink of an, ink reservoir will be filled in common 
passage and passage for loops. 

[0013] Consequently, you can make it filled up with ink in a short time to each pressurized room, and 
initial restoration of ink in an ink jet arm head can be performed efficiently. 

[0014] What is necessary is to remove a pump from a suction way and just to take up a suction way, 
after connecting a pump with a suction way and being filled up with ink. 

[0015] After filling up with ink to each pressurized room the first stage, each pressurized room is 
supplemented with ink of a complement from common passage. In this case, passage for loops is 
connected at a tip of common passage. Therefore, differential pressure of ink filled in common passage 
at a tip side of common passage distant from an ink reservoir a root side of common passage opened for 
free passage by ink reservoir can be lessened. Therefore, it decreases that restoration of ink from 
common passage to each pressurized room varies for every pressurized room. 
[0016] 

[Embodiment of the Invention] With reference to a drawing, the operation gestalt of this invention is 
explained to below at details. 

[0017] Drawing 1 is illustration-drawing showing the whole ink jet head 1 configuration concerning 1 
operation gestalt of this invention. 

[0018] The ink jet arm head 1 is formed in one substrate 2. In the substrate 2, the ink reservoir 4 for 
collecting temporarily the ink supplied from a feed hopper 3 is formed. With this operation gestalt, the 
ink reservoir 4 is plane view and is carrying out the shape of an isosceles triangle with low height. From 
the base of the ink reservoir 4 of the shape of an isosceles triangle, it goes caudad and two or more 
common passage (this operation gestalt 6) 5 and the passage for loops are beginning to extend. The 
common passage 5 and the passage 6 for loops are formed in the thickness direction of a substrate 
vertical two-layer one, and by drawing 1 , since both passage overlaps, it is shown like one passage. 
[0019] The both sides of the common passage 5 are equipped with two or more pressurized rooms 7 
arranged along common passage. In addition, although the number of pressurized rooms 7 is omitted 
and shown, the both sides of one common passage 5 are equipped with 21 pressurized rooms in fact by a 
diagram, respectively. That is, with this operation gestalt, 21 pressurized rooms 7 are connected with 
both sides, respectively, and since it has six common passage 5, the passage 6 for one loop is equipped 
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view, width is 50mm and length is 19mm. 

[0020] Each tips of the passage 6 for six loops are opened for free passage by passage 6' for loops 
prolonged in a longitudinal direction. And let the end of this passage 6' for loops be the suction way 10. 
It has the connection opening 101 at the tip of the suction way 10, and a pump 103 can be connected 
nowhere through a valve 102. , ■ • 

{0021] When using the ink jet arm head 1 for the first time, or when exchanging ink cartridges and 
replacing ink, a pump 103 is connected with the connection opening 101, and the ink accumulated in the 
ink reservoir 4 through the suction way 10 is attracted. That is, the ink which ink was supplied to the ink 
reservoir 4 from the feed hopper 3, and was supplied to the ink reservoir 4 flows to the common passage 

5 and the passage 6 for loops, and it fills up with it to the pressurized room 7 further opened for free 
passage by the common passage 5. However, since the cross section is comparatively narrow, the 
common passage 5, the passage 6 for loops, and the circulation way to a pressurized room 7,will require 
time amount, before ink is filled with the surface tension of ink etc. there. Then, ink can be spread over 
the common passage 5 and the passage 6 for loops in a short time by attracting the ink of the ink 
reservoir 4 for a pump 103 through a bond and the suction way 10 to the connection opening 101. .And if 
ink spreads round these common passage 5 and the passage 6 for loops, it will fill up with ink smoothly 
from the common passage 5 also to a pressurized room 7. 

[0022] After the common passage 5 and the passage 6 for loops are filled up with ink, a pump 103 is 

removed from the connection opening 101, and the connection opening 101 is plugged up. 

[0023] Drawing 2 is a fragmentary sectional view in alignment with line A- A of drawing 1 , and 

drawing 3 is a fragmentary sectional view in alignment with line B-B of drawing 1 . 

[0024] With reference to drawing 2 and drawing 3 , as mentioned above in the substrate 2, the common 

passage 5 and the passage 6 for loops are formed in the thickness direction of a substrate 2 bottom top 

two-layer. The common passage 5 is formed in the lower layer side, and, more specifically, the passage 

6 for loops is formed in the upper layer side. The root side of the common passage 5 is opened for free 
passage by the ink reservoir 4. Moreover, the root side of the passage 6 for loops is also opened for free 
passage by the ink reservoir 4. And each tips of the common passage 5 and the passage 6 for loops are 
mutually opened ,for free passage up and down, as shown in drawing 2 . Consequently, the ink reservoir 
4, the common passage 5, and the passaged for loops are mutually open for free passage. 

[0025] Furthermore, as shown in drawing 1 , the passage 6 for loops is mutually opened for free passage 
by passage 6' for loops to which the tips extend horizontally. 

[0026] In addition, in drawing 2 and drawing 3 , 1 1 is a nozzle plate and 12 is the upper surface board 
shown by simplifying. As for the upper surface board 12, not a board but a diaphragm, a piezoelectric 
film, an up electrode, etc. of such an one-sheet configuration are contained in fact. 
[0027] With reference to drawing 1 and drawing 3 , the pressurized room 7 is connected with the 
common passage 5 formed in the substrate 2 through the supply way 13. The pressurized room 7 is 
mostly arranged at equal intervals by the both sides of the common passage 5 along the length direction 
of the common passage 5. each pressurized room 7 — a funnel — the nozzle passage 14 which is the 
passage where the taper was attached to tapering off of a ** is connected, and the nozzle 1 5 formed in 
the nozzle plate 1 1 is open for free passage at the tip of the nozzle passage 14. 

[0028] A pressurized room 7 is filled up with the ink which flows the common passage 5 through the 
supply way 13. If the diaphragm contained in the upper surface board 12 is controlled and a pressure is 
applied to a pressurized room 7, the ink with which the pressurized room 7 is filled up will pass along 
the nozzle passage 14, and will be breathed out as an ink drop from a nozzle 15. And a pressurized room 
is supplemented with the ink to have been breathed out through the supply way 13 from the common 
passage 5. 

[0029] As mentioned above, 21 pressurized rooms are connected with both sides, respectively, and it is 
ideal for the common passage 5 to fill up with ink equally to all these pressurized rooms 7. However, the 
pressurized room connected with the root close-attendants side of the common passage 5 near the ink 
reservoir 4 is easy to fill up with ink in fact, and the pressurized room 7 connected with the tip side of 
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6 for loops is made to open for free passage to the tip side of the common passage 5, ink flows from the 
ink reservoir 4 to the tip side of the common passage 5 through the passage 6 . for loops. So, it compares, 
when there is no passage 6 for loops, and ink ** by the side of the tip of the common passage 5 becomes 
high, and the difference of ink * * by the difference in the location in the common passage 5 decreases. 
[0030] Therefore, the ink pressure in the common passage 5 becomes low, so that it becomes far from 
the ink reservoir 4, and the defect that the pressurized room 7 connected with the tip side of the common 
passage 5 is hard to fill up with ink.is canceled. 

[0031] Moreover, since the passage 6 for loops is formed in the upper layer of the common passage 5, in 
plane view, increase of the area accompanying having formed the passage 6 for loops does not have it. 
Therefore, it is not necessary to enlarge area of a substrate 2, and the compact ink jet arm head is 
realized. 

[0032] Drawiflg 4 is illustration drawing showing the whole ink jet head 20 configuration concerning 
other operation gestalten of this invention, and the important section of that configuration is shown 
superficially. 

[0033] With reference to drawing 4 , as for this ink jet arm head 20, the ink reservoir 4 and six common 
passage 5 are formed in the substrate 2. In each common passage 5, two or more pressurized rooms 7 are 
arranged by both sides along the length direction, respectively. These configurations are the same as that 
of the ink jet arm head 1 explained with the previous operation gestalt. , 

{0034] It is open for free passage each tip side of the common passage 5, having the passage 6 for loops 
where the feature of this operation gestalt is parallel to the common passage 5, the root side of the 
passage 6 for loops being opened for free passage by the ink reservoir 4, and the tip side of the passage 6 
for loops being used as passage 6for loops ' which is plane view and curved at the abbreviation right 
angle. Thereby, two or more tip (this operation gestalt 6) side of common passage is mutually opened 
for free passage by passage 6' for one loop. And the suction w&y 10 has branched from the passage 6 for 
loops. The location of arbitration is sufficient as the branch location of the suction way 10, and it should 
just be separated from the location of a request of the passage 6 for loops, or 6\ When this location 
designs the ink jet arm head 20, the location which has additional coverage in a substrate 2 is chosen. 
[0035] If it is made this configuration, in filling up the ink jet arm head 20 with ink in an initial state, it 
will connect a pump 103 to the connection opening 101 through a valve 102. And ink is attracted 
through the suction way 10 with a pump 3, supplying ink to the ink reservoir 4 from a feed hopper 3. 
Then, the ink of the ink reservoir 4 spreads round the common passage 5 and the passage 6 for loops, 
and 6' for a short time. Consequently, it can be smoothly filled up with ink to the pressurized room 7 of a 
large number opened for free passage by the common passage 5. 

[0036] After restoration of the ink to the common passage 5 and the passage 6 for loops, and 6 1 is 
completed, a pump 103 is removed from the connection opening 101, and the connection opening 101 is 
plugged up. 

[0037] And after that, it fills up with ink from each common passage 5 to a pressurized room 7. In this 
case, since the ink of the ink reservoir 4 is supplied to the tip side of each common passage 5 not only 
through the common passage 5 but through the passage 6 for loops and 6\ it can prevent that ink ** by 
the side of the tip of each common passage 5 falls. And as a result, the restoration condition of ink over 
many pressurized rooms 7 can be kept almost equal. 

[0038] In addition, since six common passage 5 is open for free passage, the passage 6 for loops in this 
ink jet arm head 6 and & are good also as a little thicker passage so that it may be easy to supply ink to 
each six tip side of the common passage 5. 

[0039] Various modification is possible for this invention besides [ which was explained abov^ ] an 

operation gestalt to within the limits given in a claim. 

[0040] 

[Effect of the Invention] According to this invention, you can perform initial restoration of ink in a short 
time, and can make it equally filled up with ink to the pressurized room of a large number with which 
the ink jet arm head was equipped at the time of use. Consequently, the regurgitation of the ink from the 
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which clear printing is possible. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer, So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

{Claim 1] It is an ink jet arm head for printing by repeating regurgitation of an ink drop. An ink reservoir 
for collecting ink supplied temporarily, common passage of straight side where a root side was opened . 
for free passage by ink reservoir, Two or more pressurized rooms to which it is arranged along common 
passage and ink is supplied from common passage, respectively, A nozzle for regurgitation of an ink 
drop opened for free passage by each pressurized room, passage for lo6ps which opens a tip of common 
passage, and an ink reservoir for free passage, Arid an ink jet arm head characterized by enabling it to 
spread ink of an ink reservoir oyer common passage and passage for loops by having a suction way for 
pump suction which branched from passage for loops, connecting a pump with a suction way and 
making it operate. . 

[Claim 2] Each tips of two or more passage are the ink jet arm heads according to claim 1 characterized 
by being open for free passage in passage for loops including two or more passage where said common 
passage has been arranged in parallel. 



[Translation done.] 
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DRAWINGS 



[Drawing 11 
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{Drawing 41 
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